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HaHnoTexHoJIOTHH — YTO DTO Takoe®

= TepmuH "HaHoTexHonoruu" B 1974 rogy npeanoxun anoHewy Hopé TaHurytn ons
onmncaHua npoLecca NoOCTPOEHNSA HOBbIX OOBEKTOB U MaTtepuarnoB rnpu nomMoLm
MaHUNyNAUMK ¢ oTaenbHbIMM atoMamu. HaHomeTp - ogHa munnunapgHas 4yacTb
MeTpa. Pa3amep atoma - HECKONbLKO AECATbIX HAHOMETpa

HaHOTEXHOSOMNMM - 3TO TEXHOSOIMNKU, ornepupyroLLne
BENMMYMHaAMK nopsaka HaHoMeTpa. ATO HUYTOXHO Manas
BENIMYMHA, B COTHWN pa3 MeHbLUAsa ANWHbI BOMTHLI BUAMMOTO
CcBeTa 1 cornocTtaBnmas ¢ paamepamMmy atomoB. [1oaTomy
nepexon oT "MUKpPO" K "HaHO" - 3TO yXXe He KONMYEeCTBEHHLIN,
a Ka4eCTBEHHbIN Nepexos - CKadoK OT MaHUMynaunm
BELLECTBOM K MaHMNYNAUMN OTAENbHbIMU aTOMaMM.




Tpu nanpaBjaeHust
HAHOTEXHOJIOIUH

= N3rOTOBMNEHNE 3MNEKTPOHHbLIX CXEM (B TOM
4yncrie n 06bEMHbIX) C aKTUBHbIMM
anemMeHTamu, pasmepamm cpaBHUMbIMU C
pa3MmepamMn MOreKys 1 aTOMOB;

= pa3paboTka U N3roToBneHmne HaHOMaLlWH, T.e.
MEXaHN3MOB N pODOTOB pa3MePOM C
MOJIEKYIY;

= HenocpeacTBEHHAA MaHMNYNALUSA aTOMaMn U
MoneKynamm n cbopka U3 HUX BCEro
CYLLECTBYHOLLIETO.




Tak 4To Ke MOryr
HAHOTEXHOJIOTUU'?

cenyac akTUBHO pa3BUBalOTCS
HaHOTEXHOMNOIrM4Yeckne MeToapbl,
No3BOSISAOWME CO30aBaTb
aKTMBHbIE 3NTIEMEHTbI
(TpaH3ncTopbl, AMoAbl) pasmMepom
C Monekyny v popmupoBaTb 13
HWUX MHOTFOCITONHbLIE TPEXMEPHbLIE
cxembl. BO3MOXHO, MMEHHO
MUKPOSNEKTPOHMKA ByaeT nepBou
oTpacnbto, rae "atomHasi cbopka"
OygeT ocyllecTerneHa B
NPOMbILLMEHHbIX MacLuTabax.
OaHako BO3MOXHOCTEN
CYLLECTBYIOLLNX TEXHONOINN YXe
AOCTaTOYHO, YTOObLI COOPYAUTHL U3
HECKOMNbKNX MOSIEKYIT HEKNE
NpocTenLne MexaHn3mbl,
KOTOpble, PYKOBOACTBYSICb
ynpaensowmnMMm curHanamm n3BHe
(akycTn4eckumu,
SNEKTPOMAarHUTHLIMN U Np.),
CMOTryT MaHUMynNMpoBaTb APYrMmu
MOneKkynamm n cosgaesatb cebe
noagoOHble ycTponcTBa unun donee
CNOXHble MEXAHMU3MBbI.

B nepByto odyepeab 3TO BO3MOXHOCTb NepeBoaa
BCEX OTpacnen NpoMbILLIIEHHOrO NPOM3BOACTBaA Ha
NPUHUMNMAaNbHO HOBbIN KaYEeCTBEHHbIN YPOBEHD,
6€e3 OrpoOMHbIX MO OOLLENPUHATLEIM HOPMaM
KanutasbHbIX BIOXEHWUMN.

Bo BTOpbIX: ObICTPO peELNTb HAKOMMUBLLNECSH
Npo6nemMbl BOCCTaHOBMEHUS] 3KOMNOMNN.

B TpeTbux: co3gatb BbICOKOIPIEKTUBHYIO
cucTemy 3apaBooxpaHeHns, paboTatoLyto
COBMECTHO C «YMHbIMN MaLlMHaMnN»
Nno3BonsaLWmMMM obecneymBaTb pereHepaumio
CUCTEM, OPraHOB U TKAHEN OpraHn3ma 4YernoBeka,
pelwwaTtb NpobrnemMbl reHeETUYECKM 0BYCNOBIIEHHbIX
bonesHen, a Takke 6GUONOrNMYECKOro CTapeHus.

B yeTBepThIX: MCNOMb30BaHME «YMHbIX MaLLUUH»
A1 BO30OHOBIEHNS MICTOYHMKOB NPUPOLHbIX
MUHepanbHbIX U YrineBogopoaHbIX CblpbEBbIX
PEeCcypcoB CTpaHbl.

U nocnepHee: pelueHne BonpocoB 6e30MacHOCTH E
CTpaHbl Ha MPUHUMNNANBLHO HOBOM TEXHUYECKOM U

TEXHONMOMNMYEeCKOM YPOBHSX. n .’



Cniegytolien goctonpnmMeyaTesibHOCTbIO HaLLero NyTeLecTBus
Oyaert... Haw cobcTBeHHbIN opraHn3m! Beb OH TOXe COCTOUT K3
aTOMOB W MOJSIEKYST, @ 3HAYUT, BHYTPW HAC TakKe NponcxoasT
pasfnnyHbIE HAHOMPOLIECCHI.

CawmbIt rmaBHbIN HAHOMPOLIECC B HALLEM OpraHn3me — 370
buocuHmes b6ersika. lepBoe, YTO NPUXOOUT HA YM MNP CrOBE
«bernok» — ato 6enok KypuHoro snua (ero Hay4Hoe HasBaHue —
anbbymuH). Ho 6enkn cnpsaTtaHbl HE TONbKO No4 SUMHON
ckopnynoun! Haw cobCTBEHHLIN OpraHn3mM npeactaBnseT cobou
Lernbin 3aBofd, Ha KOTOPOM MOCTOAHHO TPYAUTCHA OFPOMHOE YMCIO
caMblX pa3Hoobpa3HbIX 6enKkos.

Ponb 6enkoB B opraHM3mMe 4pesBblidanHO pa3HoobpasHa.
Hanpumep, 6erKku-20pMOHbI, y4acTBYIOT B YpaBneHnn BCEMU
XXM3HEHHbIMUM Npoueccamun opraHnama. bes H1Mx YenoBek He Mor
Obl HM pacTn, HM pa3MHoXaTbcs. Mbl 0brnagaem 3peHnem,
bnarogapsa ocobomy rnasHomy 6enky — podoricuHy. Mol
CMOCO6HbI ABUraTbCA, NOTOMY YTO HaLUWM MbILLLbI COKpaLLAaTCA U
paccrnabnsatTca bnarogapsa 6enkam Muo3uHy u akmuHy. Hawwm
BOMNOCHLI M HOITU COCTOAT U3 bernka kepamuHa. bernok
2emMo2s106UH Pa3HOCUT KMCNOPOL4 OT JIENKMX KO BCEM KIleTKam
Hawero opraHnama. bes 6enka nercuHa, cogepXxallerocsi B
XXenyao4yHoOM CoKe, Mbl He cMornn Bbl nepeBapmBaTth NuLLy, a
©enok uHmepghepoH NOMOraeT opraHn3My CrpaBnsTbCS C
pasHbIMN BpeaHbIMUX BMpyCcamMu 1 3allMLLAEeT Hac OT Bone3Hen u

T. A.




Kakum e obpasom 6ernku obpasyorcs B
Hawewm Tene? B nobom opraHnsme cyLecTByeT
cBoeobpasHada dpabpurka No NnponsBoACTBY
(cuHme3y) 6enkoB, KOTOpad HOCUT Ha3BaHWe
pubocoma. PaboTta pnboCcoMbl OHEHb
HanoMmuHaeT paboTy 0bbI4HOM habpuku,
Hanpumep, No NPoM3BoACTBY aBToMobunen. B
0ObIYHOM MUpeE, Kak N3BECTHO, aBTOMOOUNb
CTpouTcH He abbl Kak — C ByxTbl-6bapaxTbl — a
CTPOro no orpegesieHHoMy YyepTexy. B HaHo-
MUpE Mpun CUHTe3e 6erikoBoW MoneKynbl
npoucxoamnT abCcosIioTHO TO XXe caMoe.

«YepTexuny, Heobxoaumble ANA NOCTPOEHUS
BCex OEnKoB opraHnM3ma, XpaHaTcsa B 0CO60M
«BnbnuoTtekey», posib KOTOPOK BbINOSTHAET
monekyna AHK. Kaxabin «4epTex» B MOsiekyne
OHK, cooTBeTCTBYET KOHKPETHOMY BENKY 1
Ha3blBaeTCs 2eHOM, a BC UHpopmaLus,
cogepxallascs B ,EI,HK 2eHemuyeckod.

Ho «bubnmnoteka» — 3710 eLle He «COOPOYHbIN
uex». Noatomy npexae, 4eM NOCTPOUTL KaKoW-
HNMOyab 6enok, HeoBxoaMMO TOYHO
«ckonmpoBaTtb» ero «4yeptex» n3 QHK n
OOCTaBUTb €ro Ha MecTo cbopku. Takoe
KONMpoBaHME U NEPEHOC OCYLLECTBSET
Monekyna uHgopmauyuoHHou PHK (n-PHK), Ha
KOTOopoWn crneumanbHbiM 06pa3omM 3akoanpoBaHa
BCA NocrneaoBaTernbHOCTb aMUHOKUCIOT AN
Kaxxgon 6erikoBon MOsieKyrnbl




Ntak, monekyna u-PHK ¢ 3anncaHHomn Ha Hee nHdopmMaumen HanpasndeTcs K pubocome. Tyna
Xe HanpaBndeTcs NOTOK MaTtepuarna, U3 KOToporo CTpouTtcst 6enok — Monekysribl aMMHOKUCIOTHI.
AMMNHOKMCOTLI NonagatT B pubocoMy HE CaAMOCTOATESTbHO, @ C MOMOLLbIO NMOABMXKHbBIX
mpaHcriopmHsbix PHK (T-PHK). O3Tu monekyrnbl ymMeloT «pacno3HaBaTb» Cpeaun BCero
MHOroobpasmss aMMHOKUCIIOT TONbKO «CBOK» aMUHOKUCIIOTY, MPUCOEONHSATb €€ K cebe n
noatackueaTb K pubocome.

Punbocoma meaneHHo nonset no neHte n-PHK n, war 3a warom, C4MTbIBAET C HEE «KOAO»
cnegyowen «dycuHbl» B Monekyne 6enka. CuntaB oyepegHon «koay», pubocoma XaeT, Korga K
Hen «nogbeneT» T-PHK ¢ Heobxoanmon amuHokmncnoton. Ecnn nogbexaswasa T-PHK
«npuBesna» bycuHy HenoaxoasLero «usetay, Hu4ero He npoucxoant n T-PHK ¢
npuLEensIEHHON aMUHOKNCNOTOM NOKMAaeT pubocomy, a kK pubocome «noabedxaeT» crnegyroLlas
T-PHK. /A Tonbko B TOM cny4vae, ecnn cHnTaHHbIN KO4 coBnarn ¢ nogbexaswen «byCcMHon»,
amuHokucnota otaensietcst ot T-PHK n npucoeguHsaeTca K cTposilencs uenoyvke 6enkoBown
MOJSIEKYIbI.

CBobogHasa 1-PHK 3atem BbibpackiBaeTcsa U3 pubocoMbl B OKpY>KatloLLyo cpeany. 34ecb OHa
3axBaTbIBAaET HOBYK MOJSIEKYY aMUHOKMUCIOTbI U BECb MPOLIECC NOBTOPSIETCS CHOBA.
HanomuHaem, 4To 6€3 3TOro HaHonpouecca *13Hb Ha 3emne 6bina 66l HEBO3MOXHA, YTO eLle
pas3 NoaTBepXXO4aeT OrpoMHOe 3Ha4YeHne 3aKOHOB HaHOMUpPa B HaLWEW XXU3HU!

MexaHnam paboTbl pudOCOMbI — 3TO NPOLIECC NPON3BOACTBA KOHEYHOW «HAaHOMPOAYKLN»
(GenkoBow MoneKynbl) 3 NepBOHaYanbHOr0 « HAHOCLIPbS» — aTOMOB M MOJEKY, MpUYeEM
npouecc He Becnopsao4HbIN, a No CTPOro 3agaHHOW NporpaMmme, Unu peuenTy.

Mbl B cBOEM «BOSbLLIOM» MUPE (MakKpoMupe) ToXe NPOMU3BOANM aBTOMOOUMIN, KOMMbIOTEPHI,
oaexay, KHUrM N3 UCXoaHOro Martepuarna — xenesa, TkaHu, ApeBecuHbl 1 T.4. a MeToabl Ans
NPOU3BOLCTBA BeLlen C Hanepes 3agaHHOW CTPYKTYpPOU HasbliBaeM mexHorsiozued.

Mbl y6eannuce, 4To 3T MeToabl MMEIOT MHOIO OBLLIErO, U OTNNYAKTCS TOMLKO NULLL BUOOM
NCXOQHOIO «CblpbsAy»: HA 0ObI4YHOM habpuke — 3TO Kakoe-TO BeLecTBO B 6bonbwom obbeme, a B
HaHOMMpPE CbIpbe — 3TO aTOMbl U MOnekynbl. [Mo3ToMy MeToabl MaHUMYNIMPOBAaHUSA BELLECTBOM
Ha amoMHOM U MOJIEKY/ISIPHOM yPOBHSIX C Lieblo NPOM3BOACTBA KOHEYHbIX NPOAYKTOB C

Hareped 3a0aHHOU amoMHOU CmpyKmypoU Ha3blBaeTCA HaHOMeXHoIo2usiMu. A HaHoMup, No
KOTOPOMY Mbl C BaMW MyTeLECTBYEM, MOXKHO TaKKe HasBaTb MUPOM HAHOTEXHOSOMMNA. m




HaHopoOoThI

Kakne nogcucrembl JOmMKEH UMETb HAHOPOOOT?

Tak kKak OCHOBHagd beHKLI,I/IFI HaHOpO6OTa — nepegsumxeHune no KpOBeHOCHOIZ
cncremMe 4yerioseka, To OH gorpkKeH nMeTb MOLWHYHO HaBUINALUMNOHHYKO CUCTEMY.

yCTpOIZCTBy HeO6XOJJ,I/IMO MMETb HECKOJIbKO TUMOB Pa3JIM4HbIX CEHCOPOB OJ14
MOHUTOPWUHIa 0|<py>|<arou_|,e|7| cpenbl, HaBuraumMm, KOMMYHUKaLUnUn n pa6OTbI C
oTAelIbHbIMU MOJIEKYITaMWN.

Takke HaHOPOOOTY HeobxooMMa MOLLHas TPaHCMOPTHas cucTemMa, JOCTaBnsAoLLas
oTAenbHble aTOMbl M MOMEKYIbl OT XPaHWUMULL, K HAaHOMaHUMynaTopaMm, U 06paTHoO.

Onsa paboTbl C Nopa)eHHbIMU CTPYKTypamMu YCTPONCTBO OyaeT o6opyaoBaHo
HabopoM TeneckonMYecknx HaHOMaHUMNYNATOPOB Pa3HOro NPUMEHEHMUS.

Matepwuan, n3 kotoporo 6yaeT n3rotorieH HAHOPOBOT — anmasong Unu
candompoua. 3To obecne4nt GUMOCOBMECTMMOCTbL YernoBeka 1 0onbLLOoro
KonuyecTBa HAaHOMALLVH.

Takke HeobxoQMMOo Hanmyne NpMemMo — nepeaaTovHbIX YCTPOWCTB, NO3BOMSAOLLNX
HaHopoboTam CBA3bIBATLCS APYr C APYrOM.

N HakoHewl, ans yaepxXaHnAa KpynHbIX 00BbEKTOB HEOOXOAMMbI TENECKONUYECKNE
3axBaThl.

MakCuMarsbHbI pa3Mep YCTPOMCTBA He JOKeH npeBblwaTth 1x1%x3 MukpoHa (6e3
OBUraTenbHbIX XXryTUKOB). Hke Ha KapTUHKe npefcTasneH Bug HaHopoboTa,
BbIMOSIHEHHOIO 13 anmMasona




Image courtesy of Nanotechnology News Network
Author analyst Svidinenko Yuriy
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[TELECTENG SaBORMIIE

Tbl noObIBan B MMpe HaHOTEXHONOINM

MHoruve roBopAT 0 HAHOTEeXHOJIOINMAX KakK O Hay‘-IHO-TeXHVI‘-IeCKOﬁ
peBonrounn, HO O4eHb MaJioO KTO 3HaeT, YTO 3TO TaKoe.

B ogHoM amepukaHcKoM cpaHTacTudeckom cournbme, Nnpo uccrieqoBaHus
MapcunaHckux mypaBbeB, eCTb OfjHa OYeHb MyAapas ppa3a, Mbl MO3BOJSIUM ee
30eCb NPUBECTU, TaK KAK OHA OYEeHb XOPOLUO OTpaXaeT 3aTPOHYTYIO HAMU TeMy:
«CoBpeMeHHas HayKa npecrneayeT Lefnim UCMOKOH BEKOB OCTaBfIeHHbIe 3a
co3pgarerieM, HO y4YeHble CIIMLWKOM No34HO HaYMHAKT NOHUMaTbL, YTO Nnnarta 3a
BXO4 B 0OMTeNb OD0XbI — YHUUTOXEHUE.

YuutbiBaa cneuncpunyeckne ocob6eHHOCTU AaepHOU (pU3NKNU, KBaHTOBOM
MeXaHUKU U Ha OCHOBaHMM 3MMUPUYECKOro OnbITa, MOXXHO CKa3aTb, YTO
3apoxaaroujasaca cerogHs NpMHUUNUanbLHO HoOBast OTpacsib NPOMbILWIEHHOrO
Nnpou3BoACTBa U BCeobbemroLuiee, OCHOBaHHOE Ha MeXAUCLUUNITMHAPHbIX
3HaHUSAX Hay4yHoe HanpaBneHue, nog Ha3zBaHneMm «kHAHOTEXHOJOIMMUA», TpebyeTt
ocoboun 3ab0ThbI rocyaapcTBa.

Kak cka3zan oguH U3 npeaBeCTHUKOB HAaHOTEXHOTIOrMYeCKOMN 3pbl, «OTEL»
BoaopoaHon 6omObI, naypeat Hobenesckon npemuun J. Tennep:
«TOT, KTO NepBbIM OCBOMUT HAHOTEXHOJIOrUU, TOT 3aXBaTUT BCIO TeXHOCchepy

oyayLwiero».



